We studied a 4-terminal, mesoscopic superconductor/normal metal (S/N) structure in which the current flows from the N reservoir to the S reservoir. Two other S and N reservoirs are disconnected from the external circuit (dangling arms). Under these conditions we observed Josephson effects, i.e., the voltage difference between the S reservoirs is zero unless the voltage difference between S and N reservoirs exceeds a critical value. We suggest a theoretical explanation for the observed effects.
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The effect of a current in the normal wire on the critical Josephson current I c (see Fig. 1 ) has been studied recently. Among the highlights are two remarkable effects. The first one is the so called, sign reversal effect [1] . It was analysed theoretically in [2] - [4] (ballistic regime) and in [5] - [8] (diffusive regime). Another interesting effect was observed in a diffusive Al/GaAs mesoscopic structure [9] . This effect was analyzed theoretically in [6, 10] . In both cases mentioned above the critical current was measured as the critical current in an ordinary Josephson S/N/S junction; i.e. as a maximum current flowing through both S/N interfaces at zero voltage between the superconductors. It turns out that Josephson-like effects can be observed in multiterminal structures under rather unusual conditions when there is no current through one S/N interface. Consider the structure shown in the inset to Fig. 1 . In this structure one S and one N reservoir are disconnected from the external circuit and the current flows from the right N reservoir to the upper S reservoir. In this structure Josephson-like effects also arise. This prediction was made in [5] and briefly discussed in [11] , but up to now it was not observed experimentally. We report on experimental studies of this effect, discuss its physical nature and present results of theoretical analysis.
The sample geometry is shown schematically in the inset to Fig. 1 . The structure we studied consists of two crossed, 50nm thick and 110nm wide Ag wires and 50nm thick and 200nm wide Al leads attached to them. Electron beam lithography and lift-off technique were used to produce samples. The interface resistance was estimated to be of order of the normal state resistance of the sample. We determine the mean free path l = 22nm and the diffusion constant D = 80cm 2 /s from the measured resistance of Ag wire. The phase breaking length L ϕ = 1.5µm was obtained from magnetoresistance measurement of a coevaporated Ag wire at the base temperature. The distances L N N ′ and L SS ′ were 1.9µm and 0.52µm correspondingly. The results of measurement are presented in Fig. 1 . The curve 2 reflects Josephson like effects in the S/N/S structure with the dangling arm. The quasiparticle current I splits into two currents I 1 and I 2 at crossing point flowing towards superconductors. The supercurrent I s equal to the quasiparticle current I 2 flows between superconductors in the opposite to I 2 direction. In other words, when the current I from N to S, the phase difference adjusts in such a way that the potential difference between the superconductors and net current trough the dangling arm are equal to zero. Contrary to the case of the conventional dc Josephson effect, the electric potential along the vertical N wire is not constant, but decreases from a maximum at the crossing point to zero at the superconductors due to the quasiparticle current.
Here we present results of the analysis based on a microscopic theory. We use the well developed quasiclassical Green's function technique (the application of this technique to the study of transport in S/N mesoscopic structures is reviewed, for example, in [12] ). We consider the diffusive limit and restrict ourselves with the consideration of the dc case (V S = 0). We solve equations for distribution functions f ± which describe the symmetric and antisymmetric parts of population of the electron and hole-like branches of the quasiparticle spectrum. In the one-dimensional model assumed by us, these equation can be solved exactly and formulae for the potential V N and current I can be written in terms of the retarded (advanced) Green's functionsF R(A) which obey the Usadel equation. In the general case these formulae are rather cumbersome. Here we present expressions for the currents in the simplest case when the S/N interface resistance R S/N is larger than the resistance of the normal wire R S/N = 1/(σL S ). In this case we obtain the current I 2 .
Here all the functions depend on V N and have the form
where F S = ∆/ (ε + iγ) 2 − ∆ 2 is the retarded Green's function in the superconductors, In Fig. 1 we plot the I(V N ) curve calculated from equations presented above (we note that these formulae are a good approximation even if R S ∼ = R S/N ).
In summary, we have studied the Josephsonlike effects in Al/Ag mesoscopic structure with a dangling superconducting arm. Experimental data on current are in qualitative agreement with theoretical results. The study of this effect may yield an additional information on the relaxation mechanism of the distribution function and reveal new peculiarities on the I(V N ) curve at voltages larger than the critical voltage V cr
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